Pre-exposure prophylaxis is a new HIV prevention method that has shown to be effective in HIV uninfected persons at very high risk of HIV infection. It involves daily use of truvada in combination with other proven methods of HIV prevention. The aim of this paper is to discuss the various roles that pharmacists play in pre-exposure prophylaxis to maximize therapy.
Introduction
Pre-exposure prophylaxis is an approach to preventing HIV acquisition and involves the regular use of antiretroviral (ARV) medicines by HIV uninfected individuals as a method to reduce their risk of new HIV acquisition [1] . The idea of pre-exposure prophylaxis (PrEP) emanated from the use of ARVs in preventing HIV infection, such as in prevention of mother-to-child transmission (PMTCT) and post-exposure prophylaxis (PEP.) PrEP has been shown to be effective in prior clinical trials [2] - [5] . The efficacy of ARVs in HIV prevention led the Food and Drug Administration (FDA) to license truvada (200 mg of emtricitabine plus 300 mg of tenofovir disoproxil fumarate) as the first ever drug to prevent Human Immunodeficiency Virus (HIV) infection in adults. Truvada was licensed to be taken once daily and to be used in combination with safer sex practices to reduce the risk of sexually acquired HIV infection in adults who do not have HIV, but are at high risk of becoming infected [6] . Use of PrEP may benefit vulnerable women at high risk for HIV, sero-discordant couples, men who have sex with men (MSM) and injectable drug users (IDUs.)
Pharmacies may be the first point of calling for patients' enquiry about PrEP since there are no consultation fees involved. Thus pharmacists should be aware of their roles in pre-exposure prophylaxis for HIV prevention.
The Roles of the Pharmacist in Pre-Exposure Prophylaxis

Medication Adherence Counselling and Monitoring
All the clinical trials on PrEP universally showed that patients with high levels of drug adherence had more protection against HIV-1 [2]- [5] . Some PrEP clinical trials were discontinued early due to futility, and low adherence was cited as the major cause of futility [7] [8]. Thus in order for PrEP to be successful, there is need for high levels of adherence. Pharmacists can improve adherence marginally using the various tools and strategies [9] . These strategies include use of pill boxes, alarms, cell phones, diaries, incident reminders, role of peers/ family members etc. Pharmacists can also educate patients on how PrEP works and the importance of having sufficient drug plasma concentrations to be protected against HIV. Through direct interaction with the patient, pharmacists can also identify barriers to adherence and find ways to assist patients. Since truvada is included in the first line treatment of HIV [10], there is a possibility of sharing amongst those using it as treatment for HIV and those using it for PrEP. The possible dangers of sharing medications include development of drug resistance or even treatment failure for the one who lends [11] . Pharmacists can also discuss the dangers of sharing or borrowing medications amongst patients.
Monitoring Adverse Effects
The results of the successful PrEP clinical trials were indicative that vomiting, nausea and dizziness occurred more frequently among participants who received Truvada than among those who received placebo. However, these symptoms lessened after the first month [2] - [5] . Depending on severity, such symptoms may discourage patients from continuing with medication. These symptoms can be managed in the pharmacy, even with nonpharmacological therapy. Use of tenofovir has been associated with decrease in bone mineral density [12] . Pharmacists can counsel patients on ways to prevent osteoporosis and increase bone density. The package insert for truvada carries a black box warning that lactic acidosis and severe hepatomegaly with steatosis have been reported with the use of tenofovir/emtricitabine [12] . Signs of lactic acidosis are nonspecific and may include nausea, vomiting, diarrhoea, somnolence, epigastric pain, anorexia, tachypnea and lethargy. The pharmacist can be wary of these signs and counsel patients accordingly.
Detection of Drug-Drug Interactions
Truvada for pre-exposure prophylaxis should not be used in patients with unknown or positive HIV-1 infection. Co-administration of truvada with other products containing emtricitabine or tenofovir is also contraindicated. Such products include Atripla (tenofovir disoproxil fumarate, emtricitabine, efavirenz), Complera (emtricitabine, rilpivirine, tenofovir disoproxil fumarate), Emtriva (emtricitabine) and Viread (tenofovir disoproxil fumarate.) Due to the nephrotoxic nature of truvada, it should not be administered in combination with other nephrotoxic drugs like aminoglycosides, non-steroidal anti-inflammatory drugs, β lactam antibiotics, diuretics, statins etc. With this knowledge, pharmacists are better equipped than most health professionals to avoid drug interactions that may endanger patients on PrEP.
Acquisition of Drugs
With the recent advances of technology, internet pharmacies are now widespread and medicines can be purchased even without a prescription [11] . Before patients can use PrEP, they should be assessed as being at very high risk for HIV acquisition [13] . Pharmacists should discourage patients from acquiring medicines over the internet. Patients on PrEP need to be monitored for adverse effects, laboratory values and especially for medication adherence [14] . Whilst some of the internet pharmacies are legit, some of them are of disreputable sources. The pharmacist should counsel patients against purchasing medicines from such sources and explain the danger of buying counterfeit drugs.
Patient Education
The recommendation by FDA for using PrEP states that truvada should be used together with other HIV prevention strategies [6] . Pharmacists can play a key role in educating patients on the use of traditional methods of HIV prevention. Some of the methods include sexual abstinence, having and being faithful to one sexual partner, correct and consistent use of male/female condoms, screening and early treatment of sexually transmitted infections (STIs), preventing injection-related transmission, male circumcision, PMTCT and PEP [15] . Hence pharmacists can advise patients to use these methods in addition to PrEP. In addition, pharmacists can encourage patients to seek voluntary counselling and testing services for HIV. Pharmacies can be places where the public is free to access friendly and supportive counselling services regarding HIV/AIDS, STIs, hepatitis and tuberculosis. Educating the public could help in reducing stigma associated with these diseases.
Conclusion
Pharmacists' involvement has proven to be beneficial in numerous disease states. The role of the pharmacist has been pivotal in reducing cardiovascular risk factors like cholesterol, smoking and blood pressure [16] . Thus pharmacists also have a role to play in pre-exposure prophylaxis. Medication knowledge, adherence counselling, and adverse effect monitoring are the pillar of successfully using PrEP and these requirements all fall under the role of the pharmacist. Together with other clinicians, pharmacists should be involved in the use of PrEP for it to prevent acquisition of HIV.
